The central dogma of molecular biology statically says that the information flows from DNA to messenger RNA to protein. But the recent advances in mass spectrometry and high throughput technology have helped the scientists to view RNA as little more than a courier of genetic information encoded in the DNA. The dynamics of RNA modifications in coding and non-coding RNAs are just emerging as a carrier of non-genetic information, uncovering a new layer of complexity in the regulation of gene expression and protein translation. In this review, we summarize about the current knowledge of N6-methyladenosine (m6A), N1-methyladenosine (m1A), 5-methylcytosine (m5C) and pseudouridine (Ψ) modifications in RNA, and described how these RNA modifications are implicated in early animal development and in several human diseases.
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Several years ago, the idea that the life in the world is dominated by the command of the RNA was proposed (Gilbert, 1986) . This idea was supported by the discovery of different kinds of chemical RNA modifications in all kingdoms of life, plus, many of these post-transcriptional modifications are conserved throughout evolution (Kellner et al., 2010; Wachowius and Hobartner, 2010) . Time has passed and technologies have advanced, now, the idea of a "RNA world" is more supported since diverse classes of RNA have emerged as key regulators of gene expression, genome stability, defense against foreign genetic elements and recently as heritable element of acquired traits (Gapp et al., 2014; Houri-Zeevi and Rechavi, 2017; Liebers et al., 2014; Wang et al., 2015) . In this context, the term "RNA epigenetics" was coined to talk about those RNA modifications that are dynamics trough life and can be heritable (Liu and Pan, 2015; Roundtree and He, 2016b; Zheng et al., 2013b) . RNA modifications, which conform the "epitranscriptome", are gaining a great attention and emerging as an attracting field of research, even at comparable degree to what was the epigenomics few years ago. The use of the term "RNA epigenetics" is controversial, and goes beyond the scope of this review, which will outline the recent findings related with the role of dynamic RNA modifications during animal development and disease.
Until now, more than 140 different RNA modifications have been identified in RNA (For more information see: http://modomics. genesilico.pl; http://mods.rna.albany.edu), giving rise to the idea that we are about to reveal a previously ignored code that is outside their primary sequence (Roundtree et al., 2017) . Most of these modifications are present in structured RNAs such as tRNA and rRNA, where they play important roles in biogenesis, structural folding and function (Zhang et al., 2016) . However, in recent years a diverse set of modifications were also found in transient carriers of information such as mRNAs and ncRNAs to play key roles in gene expression (Soller, 2006) . This review will attempt to summarize recent findings that connect dynamic RNA modification in coding and non-coding RNAs, focusing in underlying their regulatory mechanisms and biological consequences during early animal development and in various human diseases.
RNA modification dynamics and early developmental functionalities
The most studied RNA modification is the N6-methyladenosine (m6A), which is found in most of the eukaryotic mRNAs (Dominissini et al., 2012; Meyer et al., 2012; Schwartz et al., 2013) . However, several studies have documented other modification including N1-methyladenosine (m1A) (Dominissini et al., 2016; Li et al., 2016b) , 5-methylcytosine (m5C) (Westbye et al., 2008) and pseudouridine (Ψ) (Carlile et al., 2014) in coding and non-coding RNAs. Similarly to DNA epigenetics, RNA modifications involve dynamics giving by the "writers" and "erasers" that establish a code which is then decoded by "readers" (Fig. 1) . It seems like distinct distribution patterns of specific modifications along RNAs are associated with specific functions, as discussed in the following sections.
1.1. m6A: the most abundant RNA modification Among all the RNA modifications, methylation of adenosine at position 6 (m6A) is the most abundant in mRNAs and has been shown to
